Bivalent direct thrombin inhibitors: hirudin and bivalirudin.
Hirudin derivatives (e.g. lepirudin, desirudin) and hirudin analogues (e.g. bivalirudin) are bivalent direct thrombin inhibitors; that is, they bind to two distinct sites on thrombin-its active (catalytic) site and its fibrinogen-binding site (exosite 1). These bivalent binding properties contribute to their high affinity and high specificity for thrombin. This review compares the pharmacological properties of these agents, and describes studies of their efficacy and safety in diverse clinical settings such as immune heparin-induced thrombocytopenia, postoperative antithrombotic prophylaxis, and treatment of acute coronary syndrome. Certain disadvantages of hirudin, such as its predominant renal excretion and immunogenicity, have been overcome through development of the hirudin analogue, bivalirudin. Compared with hirudin derivatives, bivalirudin exhibits a shorter half-life (25 vs 80 minutes), predominant non-renal (enzymic) metabolism, and low immunogenicity. Further work is required to define the scope of clinical thrombosis problems that could benefit from these novel agents.